The three mammalian ras genes (H-ras, Kras, and N-ras) encode nearly identical 21 kDa proteins collectively known as Ras. The Ras proteins bind guanine nucleotides, possess a weak intrinsic GTPase, and associate with the inner face of the plasma membrane. These genetic results suggest an ordered function for each signaling protein, but do not establish conclusively that a direct interaction occurs between these components.
The let-60 vulval developmental pathway delineates a signaling hierarchy extending from the plasma membrane to the nucleus.
Drosophila melanogaster
The role of signal transduction in development is a major focus in Drosophila melanogaster research. Genetic studies have led to the identification of at least three RP'I'K pathways that require the Drosophila Rasi gene product, sevenless (sev), torso (tor) and the Drosophila epidermal growth factor receptor (DER) (13). The sev RPTK regulates the fate determination of a single photoreceptor cell, R7, in each eye ommatidum.
In the absence of sev, the R7 precursor does not differentiate and instead matures as a nonneuronal cone cell. The tor RP1'K is required for differentiation of the tail and unsegmented head regions during embryogenesis.
The DER RPTK is involved in multiple developmental steps during embryogenesis, and is more generally expressed than sev and tor. 
REKS
In a search for Ras target proteins in Xenopus oocyte extracts, a protein kinase was purified that activated recombinant ERK2 in a Ras-dependent manner. This protein kinase was named REKS for Ras-dependent extracellular signal-regulated kinase (ERK)/mitogen-activated protein kinase kinase (MEK) stimulator (42). The Ras-dependent activity of REKS can be stimulated synergistically by the addition of 14-3-3 protein to the reaction, reminiscent of the Raf protein kinase. The REKS protein remains to be sequenced and could represent a previously discovered Ras-dependent protein kinase.
GTPase activating proteins
The and IRA2, whereas GAP1tm is homologous to Drosophila GAP1. Genetic studies of the GAP homologues in both of these organisms have shown only negative regulatory function for both IRA and dGAP1, suggesting that the same is probably true for both neurofibromin and GAP1tm (5). Genetic and biochemical analysis of human type I neurofibromatosis patients lacking functional neurofibromin generally supports this conclusion. A proposed mechanism for PI(3)K regulation is that Ras acts synergistically with growth factors. Alternatively, Ras-GTP may couple indirectly to PI(3)K through the Rho signaling pathway.
As with Raf, in vitro mixing of Ras-GTP and PI(3)K does not lead to catalytic activation (63). However, activation of PI (3) 
